Long term culture of cells derived from mouse blastocysts.
The development of mouse blastocysts in primary culture has been followed for up to two months. The trophectoderm layer of the blastocyst gives rise to a monolayer of trophoblast cells; cells resembling both ectoplacental cone cells and primary giant cells are observed. The former can transform to giant cells, presumably secondary trophoblast, after several days in culture. Giant trophoblast cells are evident in the culture for much longer than the normal gestation period. Under the culture conditions described, the proportion of blastocysts showing substantial inner cell mass (ICM) proliferation in vitro is higher than that noted in previous studies. The ICM clumps develop into either egg cylinder-like structures, or, more commonly, into spherical, fluid-filled vesicles. The vesicles, which resemble yolk sac morphologically and biochemically [10, 11], continue to enlarge in size during several weeks of culture. The vesicles are attached to the underlying trophoblast monolayers by a stalk. Cells appear to migrate from this stalk out along the culture dish. The result after two to four weeks of culture is the appearance of a mixed monolayer containing a variety of different cell types. Secondary cultures of blastocyst cells have been continuously maintained in vitro for more than one year. Four lines of cells, all developing from the same pool of blastocysts, have been monitored for morphological, growth and biochemical properties, as well as chromosome number. Each line contained two or more morphologically distinct cell types, clearly indicated by cloning studies after eight months of culture. Doubling times and saturation densities among the four lines differed, as did biochemical properties. Although none of the cell lines resembled trophoblast biochemically after 7.5 months in culture, one line, MB4, possessed a number of biochemical properties in common with midgestation yolk sac. After a further five months of culture, some enzymes in the four lines were relatively unchanged; in other cases, notably with alkaline phosphatase, a sharp drop in enzyme activity was observed. One cell line, MB2, and specifically one of the cell types in this line, produced a yellow-orange pigment with a spectrum resembling that of a heme protein. After 7.5 months of culture, two of the four lines, MB21 and MB31, contained large numbers of cells with a diploid number of chromosomes. However, by 12.5 months in culture, the large majority of metaphases in all four cell lines possessed a hypotetraploid chromosome number. In a number of studies carried out to date, none of the cell lines generated tumors when injected into syngeneic hosts.